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ABSTRACT 


This  volume  of  D290-75303-2  contains  shock  spectra  generated  by  activation  of  the 
separation  devices  between  IUS  stage  1  and  IUS  stage  2.  The  IUS  Qualification  Test  Vehicle 
(QTV)  was  the  test  article.  Test  shock  spectra  are  presented  for  IUS  components  and 
component  design  requirements. 
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1.0 


INTRODUCTION 


This  document  contains  shock  spectra  obtained  from  accelerometer  outputs  measured 
during  separation  of  IUS  stage  1  and  stage  2.  The  IUS  qualification  test  vehicle  (QTV)  was 
the  test  article.  Forty-three  accelerometers  were  used  to  measure  the  shock  environment 
at  the  base  of  16  components.  Measurements  were  recorded  during  3  separation  events. 
Comparisons  of  the  measured  shock  spectra  and  the  component  design  requirements  are 
shown  on  the  data  plots.  The  tests  were  conducted  in  November-December  1981 . 
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2.0 


QTV  I/ll  STAGING  SHOCK 


The  QTV  I/ll  staging  is  accomplished  with  explosive  nuts  at  8  longeron  locations.  Each 
location  contains  two  nuts,  one  on  each  side  of  the  interface.  The  separation  sequence 
consists  of  firing  the  aft  separation  nut,  which  is  free  and  moves  into  a  nut  catcher, 
followed  40  milliseconds  later  by  firing  the  fwd  nut  (which  is  fixed).  A  single  stud 
between  the  two  nuts  moves  aft  into  the  nut  catcher  when  the  fwd  nut  is  fired.  Thus,  ESS 
components  experience  two  pyroshock  events,  separated  by  40  milliseconds,  as  a  result  of 
I/ll  staging. 

A  series  of  three  separation  tests  were  conducted  of  the  I/ll  staging  event.  Shock 
measurements  were  recorded  on  ESS  equipment  and  at  the  S/C  interface.  Test  data,  results 
and  conclusions  from  the  QTV  I/ll  staging  test  are  contained  in  Reference  5.1. 

For  ease  of  reference  in  support  of  Volume  I  analyses,  this  document  (Volume  II)  contains 
component  shock  environment  comparisons  with  component  qualification  requirements. 
Table  2-A  contains  a  list  of  components  and  the  figure  numbers  of  shock  spectra 
comparisons  with  qualification  test  requirements. 
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Table  2-A 

COMPARISON  OF  COMPONENT  CQT  REQUIREMENT  WITH 
QTV  I/I  I  STAGING  PYROSHOCK  ENVIRONMENT 


COMPONENT 

ACC. 

NO. 

FIGURE 

NUMBER 

TEST  1 

TEST  2 

TEST  3 

PULSE  #1 

PULSE  #2 

PULSE  #1 

PULSE  #2 

PULSE  #1 

PULSE  #2 

RIMU 

3A 

2-1 

2-2 

2-7 

,  2-8 

2-13 

2-14 

R 

2-3 

2-4 

2-9 

2-10 

2-15 

2-16 

T 

2-5 

2-6 

2-11 

2-12 

2-17 

2-18 

REM 

4A 

2-19 

2-20 

2-25 

2-26 

2-31 

2-32 

R 

2-21 

2-22 

2-27 

2-28 

2-33 

2-34 

T 

2-23 

2-24 

2-29 

2-30 

2-35 

2-36 

Computer 

5A 

2-37 

2-38 

2-41 

2-42 

2-45 

2-46 

71 R 

2-39 

2-40 

2-43 

2-44 

2-47 

2-48 

ESS  S&A 

8A 

2-49 

2-50 

2-53 

2-54 

2-57 

2-58 

R 

2-51 

2-52 

2-55 

2-56 

2-59 

2-60 

Transponder  "B" 

10A 

2-61 

2-62 

2-67 

2-68 

R 

2-63 

2-64 

2-69 

2-70 

T 

2-65 

2-66 

2-71 

2-72 

SCU 

11A 

2-73 

2-74 

2-79 

2-80 

2-85 

2-86 

R 

2-75 

2-76 

2-81 

2-82 

2-87 

2-88 

T 

2-77 

2-78 

2-83 

2-84 

2-89 

2-90 

PDU  @  279° 

12A 

2-91 

2-92 

R 

2-93 

2-94 

T 

2-95 

2-96 

SIU 

15A 

2-97 

2-98 

2-103 

2-T04 

R 

2-99 

2-100 

2-105 

2-106 

T 

2-101 

2-102 

2-107 

2-108 

PTU 

17A 

2-109 

2-110 

2-115 

2-116 

R 

2-111 

2-112 

2-117 

2-118 

2-121 

2-122 

T 

2-113 

2-114 

2-119 

2-120 

2-123 

2-124 

Decryptor  "A" 

18A 

2-125 

2-126 

2-131 

2-132 

R 

2-127 

2-128 

2-133 

2-134 

T 

2-129 

2-130 

2-135 

2-136 
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Table  2-A  (Cont.) 

COMPARISON  OF  COMPONENT  CQT  REQUIREMENT  WITH 
QTV  I/I  I  STAGING  PYROSHOCK  ENVIRONMENT 


COMPUTER 

ACC. 

NO. 

FIGURE 

NUMBER 

TEST  1 

TEST  2 

TEST  3 

PULSE  #1 

PULSE  #2 

PULSE  #1 

PULSE  #2 

PULSE  #1 

PULSE  #2 

PSU 

19A 

2-137 

2-138 

2-143 

-  2-144 

2-149 

2-150  . 

R 

2-139 

2-140 

2-145 

2-146 

2-151 

2-152 

T 

2-141 

2-142 

2-147 

2-148 

2-153 

2-154 

Pwr  Amp  "B" 

40A 

2-155 

2-156 

2-161 

2-162 

2-167 

2-168 

R 

2-157 

2-158 

2-163 

2-164 

2-169 

2-170 

T 

2-159 

2-160 

2-165 

2-166 

2-171 

2-172 

RF  Switch 

44A 

2-173 

2-174 

2-179 

2-180 

2-185 

2-186 

R 

2-175 

2-176 

2-181 

2-182 

2-187 

2-188 

T 

2-177 

2-178 

2-183 

2-184 

2-189 

2-190 

PDU  @  291° 

55A 

2-191 

2-192 

R 

2-193 

2-194 

DC/DC  Converter 

72A 

2-195 

2-196 

2-199 

2-200 

2-203 

2-204 

R 

2-197 

2-198 

2-201 

2-202 

2-205 

2-206 

Pwr  Amp  "A" 

73A 

2-207 

2-208 

2-213 

2-214 

R 

2-209 

2-210 

2-211 

2-212 

2-215 

2-216 
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FIGURE  2-8 

SHOCK  SPECTRA  (Q  =  10) 
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FIGURE  2-18 
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FIGURE  2-25 

SHOCK  SPECTRA  (Q  =  10) 

H04A  QTV  PYROSHOCK  TEST  2  PULSE  1 
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FIGURE  2-26 

SHOCK  SPECTRA  (Q  =  10} 

H04A  QTV  PYROSHOCK  TEST  2  PULSE  2 
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FIGURE  2-33 

SHOCK  SPECTRA  (Q  =  TO) 

QTV  PYROSHOCK  TEST  3  PULSE  1 
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FIGURE  2-34 

SHOCK  SPECTRA  (Q  =  10) 

H04R  QTV  PYROSHOCK  TEST  3  PULSE  2 
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FIGURE  2-116 
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FIGURE  2-120 
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FIGURE  2-121 

SHOCK  SPECTRA  (0  =  10) 
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FIGURE  2-122 

SHOCK  SPECTRA  (Q  =  10) 

H17R  QTV  PYROSHOCK  TEST  3  PULSE  2 
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FIGURE  2-125 

SHOCK  SPECTRA  (Q  =  10) 
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SHOCK  SPECTRA  (Q  =  10) 
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